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( 2 ) 

1 

Kft400~700nmOHl'7 1 ejlj^*10%«±$r^'r}ft*M 

2 ] i KEttoswttmfcife*^ tis 

©ffiWJt**«90S6£il±9996eJlTT»*i4:S:4#*t'ra 10 

[it 3 ] i 2 \z%m(omm%m^ 
n&mmTiz&^T, wtB^a j®i4«P#tefcg5oo~7oo 

*X**?lCj3lr>T. WIB3fcSi8tt«$m»ft6O0~70O 20 
nmOlBK:3taia*lO%£il±**'rjft*««**-r*i: 

[if *3t 6 ] u?jfc^ i ~ 5 (Du-fnfriz&momwyt 
«^^(c*3ut, HutaM?a*m«cD^$^o. 02 — 10 

0, lWffi«W»«lJiOje3*«0.001~50/imT»t). fflf 
B2^^«g«OJ9S*^0. 02-10 MmT$>$;i<h£!&SS!!<h-r 30 

-f >w&-z.x&Gmmx\zm{txxiz7ym : £: h 

great t -r s asast****? . 

[8R$£ 1 1 ] nt$qi i~io wrnfrizmmom 
[iff*^ 1 2 ] 1 1 \zuw.<Dmw%n$L&m=?- 
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13] if jjos 1 ~ 1 2 03 n-f n*» kie«<ds 

m ^m. 1 4 ] I*** 1 ~ 1 3 o v»rn*» teus^a 

[ff *a 1 5 3 ir$£ 1 ~ 1 4 ©u-rna^tte*©a 

[tf 1 6 ] if &m i~i4 (D^-?nfr izuzm ©a 
wytn£&mT\z£K)ffif$.2n% z.t£ft®tirz>*m 

MM, 

im^m 1 7 ] if &m i~i4 ©^•rn^^iBtjoa 
>+>--. 

[|f*S 1 8 ] Sf *E 1 — 14 <D\,^-ftlfr\Z?&M<Dm 
[0 0 0 1] 

tyt±.>^>if<om^mizmmv, x*^-je«m* 
■5. 

[0 0 0 2] 

tt. S l<0p-n»^ft6«*l#©Af na^si 
7t5g«fflcOphotovoltaic (PV) celltbT«^ffi> * 

*:ntt*6tt. 800nm*T?a)pI«3t*f<JfflT€r, 0. 7VJy. 
±<DM@8&«ffi£10XK:jfit^x*;V3 : — 

[0 0 0 3] L^U a*©X-X****ftT*t. ft 

m.^wtntzftitmrniz. m^zxtj-^n^mm. 

S2^^?-iJffl^n^^ofc^fi^©^?r7 l £«^5r}a'5 



( 3 ) 

3 

[0 0 0 4] Lj^U ->'j3>^fl:-&*#*#:*3t«X 

«r±»f 4 d t #EstT & -5 . 
CO 0 0 5] 

[0 0.0 6] 

^^«»«4oo~7oo n mcoffl \zytmmmQ%&>±. Sr^-T 
[0007] "Tj^tofe, *X9ifl!>3MME&*?tt, an 

TJfciSBttS*-r»#©M«Jfc*S8()Xfi<Ub£ LfcH t 
OWW>6, 3ta3itt«»©td^ttSfcfflWK50Xd«±IS 

[0008] *ssw©3tmjfi (*n«?&) , Tt-t 

[0 0 0 9] *S69Hm&*kft&mi£tZ£.\z&r)* - 
*. 50 
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[0 0 10] (1) 3t«8g»fcA»*»*)*±g3taO"5 
■6, 3taattOffl»*«i5»«ffi«tt:**«90XeJl±99Xfil 

[0 0 11] (2) 3fc«&*fc*£>fc«££3fcffi®5' 

[0012] (3) 3fcsa*tfioxi»±«ji*-rttftfli 

»* U<tt500~700nm. «t K>V? SL< «600~7 
OOn m0«l:tt5 ^tAWitH. 

[0013] (4) jtaa*««2ox£ii±*^-ris*ffi 

400~700nm. » * b< «500~700nm, J;!9# 
* b < «600~700n mCriCWt -5 d t *«Jf S IH„ 
[0 0 14] (5) aWJ»«Ji©JPSA«0.02~10iim 

KjJI ©JP£rt% 001~50wmT$>O> aH3^ffi©HS*t 
0. 02~10MmT&-2> L^. 

[0015] (6) a?i#«ji&tfS9!#&tt. -r> 

S> S A - X Xtt^BMbttX ttSMt* XC77JHS H— 7^ 
[0 0 16] (7) *MMMMtt^*»Sfc 

[0017] (8) ¥m#mz> fi*ii*anTt»* 

[0 0 18] (9) ^igttlite, n 

ant*, *>tf?.T>m<t®&£zf-*zffflt®>fre>M 

tfn5'M< it) ian^±ona!*s»#T?»ai:4:*«» 

[0 0 19] (10) «ffif»»Jij9J. -f*>ei»tt« 
[0 0 2 0] 

[0 0 2 1] *gil;fc^T, r^ailttj fctt, S« 
BJtiOjSSffiJ®T$.-5400niii~700nm©®Ht*3liTx ft 

»i§**«iox£ii±*«-rtt*©««36t^«:< t "b 1 ism 

[0 0 2 2] *SS«C4JU»Ttt500~700M©fR«, 
600~700nm©®^EfC*3l»T7tajSttT*5 ' <t L 
^. SfcoJffi»g®« (400~700nm) Icfel/^T. fta 
ji1t©JSfi®«c©^-W*«30%^±, !t#(C50%«±^fi* 

20%^±T*O, $^.»CfiF^K«30%J^±TS-5. BJ 
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««ft««K4stt6©3t©«#»»4i era* "6. 400 

~700nm©AW&&©fn£*fr-&aj§3£fi©fn©Jt 
fflifcC »SL.<«30%~70%1?$. 
0, <tO»^ L<B40%~6056Tfe2). 400nm 
*iiSi&tf700nmj@©&ft©7t«. #§S9i©jS9!Jfc«36 
Jft3R-?COffliiK:<tO, aiSbTfcbfc^Tfclifrte^. 

[0023] ci) a^miE^^ io 

(Wfl*A. 7^:7 7**) Tt>«fc<, * 

*SSbTt>*fc>ftV»]&*. jff^b<tt01 \Z7jk-? &?\Z. 
a^*«^10, T^DH60, «#»»«30, 

*waw*mjf 40©«tc«ji u wte!S7 l eH2os:fe*22 
cioTit*anfe*i»#««at : F2ita« i i t *#*tt ; f 
2 i omoffiM £S& i/ & w»»a»»23 t a» & *ww 20 
■s. jtMMitt. 1 BT" ; fo^s*fiET- ; bj;^o **ti&tt 

*. a^»fi3tt«£»*^K3&«£f i t-5--r*fc** aw 

aS«50*K»*Tt>.fcn. £JrF#3B9ITW:. 39!**JI10 

se** 1 ? ^fl-g&isiss >:^i bx tt*« a *« «t -5 1 b 
(caiirrs. 

[0024] 01 ic^-r*5g0j©aBji7 l em^^ : Fi-*5 

cfc 9 *8!S £ nfc¥»{W*jm 1 Sr-^tf !gft)I20 b 

rzmz&m22m*mmv, Basftfcfe*22«'t»©!Bsx 
*)i*-<Dn?&*mtemm : ?2\<Dfcmm\zm2ti* a 
<b\zmm\z&K>mwmmmmzmm-tz>. z\<Dt$&m 
22m<D^\tmtw tu-ox^^b. xnmzi$^x\z. 40 

aW8l«Ji40*J:af«K»»Ji30*«Tfi*22»©KflS 

AftMttlEfi Ofc*V-F) £bT»<. fc*, 
tX©B©i£# (^Atf»Wi»«Jil0t«i3it)I20tO* 
If, «ftJI20£*l«r»»Ji304:©*J*, «W9MH30& 
^ffiaWjS@B40t©^» Ttt, *JiO«lJ*)«»n 
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un\zm.wtz. 

[0025] (a) mwmm&^m 
m.mtLT\t<km («*.aa&, ffi> tjis.- 

-e^waBJtt©^^^$f * bv>t>©te. mn&&m& 

[0 0 2 6] i*«te£J#fm«ffiffi*n;7W£^g&^. » 
£L^gffl»ffi©«BBra:lOOQ/D^TT&0, S€>t- 
»SL< tt40Q/D«TT*-5. *®SSi©TfEta^ 
C{MBBte&V>#, If0.1Q/DIStifeS. 

[0 0 2 7] 2W*mtt5Si#{*:tt*RWfc58Wt?fe*i: 
tA^StfelJ, 400~700nm©^S$5HC*5ViT. % 

©aia*^io%a±"e$.s«®S:wr-5. $?£b<«:, 

400—800 nm©^SI5H^*3l^T7 ! eajl^tt^ 50%£A± 
T t $>S©*W*b<> 70%£LtT£S©##K$?*b 

[0 0 2 8] +^aWttSr*«b» #0, jg^SIStltE 

im J mfzvo. oi~ioogt-r-2>©^»^b</i. ^-©j»mn 

©J9£te0. 02~10jttmSft*W^U^. 
[0 0 2 9] li#«tt$»*tUT«, #5X*fcte 

DJBfifcbfc*>©**$f*b</». ftffi^&St^ 
^^©ffliit^bT. t*®^7^4I«t5^t* s 

-5 Kite, aHJ3# 'J V- 7 ^ C»^J1 

stgttfct.©^^©^.^. a^u-x'— 

©mibTH xh^T-t^Hr^ci-X (TAC) , 
^Ul5 i l/>fl'73'U-h (PET) , ^UXfl/>t 
h (PEN) , y>y^^fyi?* l J7f>> 
(SPS) , ^U7i-U>^7^ H ffPS) . #U*- 
#^-h (PC) , #>J7'Jl/-h (PAr) , #U7>;W7 

(PSF) , #ij!XfiW*7t> 0>ES) . #UX 
-fMSK (PEI) . I«#'JtU7^X ZfuMt 

[0 0 3 0] a^i»«tt3EJ«(*:©«*a*T^*S«^ 

t*W*bl/i. ^S'J-KO»»»7;R-7A. SB, 

±tC7-v*^ H-7"LfcKfcxX, ^fe«IT0M#©a 

^SB^^tTsw^sfSbvi. ^fcasj#*)B?:aB^ 
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tzffil&ftZ. 
[0 0 3 1 ] &KU- b*£ES:«L-fcg|$#te, tti, ^FS 

— H3^53t®afci6**«!l^«, 2 0 %UPiT'& Z>Z.t 
(,>„ Hflcfl9ttt, »«««10tfB^e. 1mm, »SjM). U 

n-s. 

[0032] (B) mitm 

[0 0 3 3] ( 1 ) 
*i*tLT«, III-VSfc£ftiMltt, 

HW^hn^^. ^>&#;u->^a, ^ 
>K^-h'J^A, ^^iJUA, USA 
«) 30 
[0 0 3 4] »*bl>ftlO*;P3y=HtbT. ^ 
>, *X, MSB, 0c. ^>^X^>. i?JU3-C7A. A 

y h'JSA, 7>^>, Aty^A, X^X, 
>?)MDmit®, *h*5SA, Stt. g), 7>tt 
>£itf±t*X^X©«t{b*&K * H5SA*fcttiBCD-feU 

><b^< * KS9A07";wwb4fe«tf#tf&n.&. ■too 
> ; SA©-tu>'fbfe. m — ow&omiktiam&mtf 40 

[0 0 3 5] **Wfcffll»-6*3»flc©ff*Lli*flc« 
«, Ti0 2 . Sn0 2 , Fe,0 3 , TO,, ZnO, Nb:0 s , V 2 0 s , Cd 
S, ZnS, PbS, BiiSj. FeS 2 . CdSe . ZnSe. SnSe, CdT 
e, GaP, InP, GaAs, TiSrOi, KTiOj . CuInS,, CuInSe, 
m-?$>K). <t0if*L< teTi0 2 , SnO,, W0,, ZnO^fcte 
Nb«0iT*»5. **>»*U<fiTiO,T?*4. H*lS©# 

[0 0 3 6] *»«ICJBV»«4 & «flcttJ)lil«T<b^«lA 50 
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[0 0 3 7] ¥*#*S^©fi[Stt-«^Mr'MinO* 

& *»t-*fif©^egli 5 ~200nmT£ & ©**$? 
£L<, 8-l00nB*««kt)»*U^. ^yfctffftfS'f©* 
i«Sf tJWtt^) ©¥i%8«Jao.01~20zim>&«» 

[0038] »«»*oatt* 2 mmsuKomwtu 

^LT!)i<> £ ©*-&/h$ ^eT©¥t5it-f X\t 5nm 

*lft±a**B»T, *fcg©*S&, #JA«300nmlli!E 
©¥*#*HP*S'&UTt>J:V>. 
[0 0 3 9] ¥*f|ctttt?CDf^tltta:LTtt, fW6«* 

^it$gs#© r'/;v-yji/jSfc,ts»iR3— >yj$ 

*J (199530 *fcBEit©\M— y;H*. ##&*© 
r*r*j*^^-i/;i'ttlc«t*J|i»«att : ?0*j«t"tf--f 

xmmmwi . sto^, a§35#, *$9#, 1012-1018 

H (199630 K:IE*©y;i/-v0l'i4tf«#SLV>. £fcDe 
gussatt*tBB36Ufc*{b**K***' : f-C»iiai*»» 

[0040] *mi#*tt^jWMs^*>©»*, ±tay 
)i-^)vm, y;i/-vOM*, awbttottTK^+TCift 

rmt^9> m&tj&m&mi sis^tBKg (199730 

KiE©©^&&:fc«ktf&3iSi££^£££fcT^.5. $ 

12^, 3-157 — 3171JC- (1997*1?) fclE*©#ft-<\ A*-> 
t-f K 6(5^5^ MJ - • • Vf U 7;PX, 9110 
#, ^9^, 2419~2425H^fe«£©^^ : b»^L-^o 
[0 0 4 1 ] (2) ¥^#»ftTII©J£fiE 

[0 0 4 2] LTiJ, *Xtt«&0#tt»4K 

-)V. i?2uu*5>>, 7irh>, 7-thxhU/K P 

[0 0 4 3 ] i^StLTH TfVtr-^a >%t 
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7-±^y^ yu-^mm. £.tz77V5— ->3><t 

-4589^l'B8*^nTV^y-r-¥-A*-fe> *ffl4#fr268 
1294-Sf, |W|2761419^> ^2761791^l'fS«©7.7-f K 

bV>. 

[0 0 4 4] *^#:»!fe^©««m)ll'PS^-r, iftg© 
Ktf^A-S^jibTl^-g). S/t^Jf^trt"^* 

'j - > aifiiij^ t. $? £ b < {gffl -c # a . 

[0 0 4 5] -jttfc^ffflMa^W^ffS (fi%M©JP 

$ t n b) a»* < & * s 2 *{fcs*is« a fc t) ©ia«fe 

***«•;*. ifc*. ft©«*^i«<&3#. £»*bfc 

fc^oT, ^ft^&^Jf ©£? iib^JPSteO. l~25wm 

t*0. J;D»*b<«0. 3~20wmT$)D> 

b<«0. 5~l5Mm-Zr$>0. St< tel~10AtmT 

Og*W£b<, l~12g*««kD»*b^. 

[0 0 4 6] iiEo^siflcflkia^feaimttSJtfrifc* 

fcfetr, Jjn^MS**S-r. «-£bl^Sn&ia&©«SHte40 
*C£JLh700"C£rFT*D. c fcD$?Sb<«100'C^±600 

Mj*4»*fl:jiii©«»r»3fc»#*fflv»*»frtt. mmmum 

«:T€?SPfiO{SilTife£©a*$fS:bl,>. {StUfcte, 5fe{' 

[0 0 4 7] ^(MRtt^Jitt. €&*©»*fi** J $ , "3" 
i65)T?SHffi*^fl'^ t*W £ t < , Sffi«W*lf ©S 
j^B51tt'*fbT-%-*.-5Jt (roughness factor) m0&& 

±TSi5oAWib<, $ e>cioofS£Ui-c<fcs©## 
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[0 0 4 8] (3) ft* 

Onm~700nm©raK^&^10%^±£^"t&:S:©««£ 

[0 0 4 9] £3 bfcfe*tt*#(***fc ; f©*iBK**l-' 
T©*te*cDW^SSS7i^-&* (interlocking group) 

COOHS, OHS, S0 3 HS, ->77l. -P (0) (0H)t*, -OP 
(0) (0H) 2 », ifett^vA. i;^->A, kHn+y 
*/>J>, f'Jfl/-h*itfo-*-H>' U-h©«fc 

TfcCOOH*, -P(0) (0H),£. -0P(0) (OH) i 

b^„ cn6©*tt7Jl'*U<fe««i*tt*JKfi!EbTV»T 

3-i}A«£)&jrrs«£©«fc5f~SM4a£^WTSfc 
«=>, £©g6#£*.£l§rS£:bT : fc«fcl/>. 
[0 0 5 0] &sT. «fiJt*fcfflV»a»*b^*«fi*S: 

(a) ««&JKIt#6« 

RuT&£©**#£b<^. ;l/^-^Alf*fe^tbTtt> 
#JA«*H1tf i F492772Hf> H4684537#, |W]5084365 

IH5350644^ |b]5463057^ Pl5525440^, ^f^¥7 
-249790*§, 10-5045 12*t> 1ft*»«F98/50393^* 

[0 0 5 1 ] S Sfc^BWT^*^? 1 — ^Attttfe* 
«Tffi-&5t ( I ) : 
(A,) P Ru(B-a) (B-b) (B-c) ■ • • (D 

i:ioa«n5o*«»ti/K n) a' ttc 

40 K SCN. H,0, Br, I, CN. NC0*«fctfSeCN*»e>fc*»*» 
satfftfcEirFSaU pttO~3©fi»CT**. B- 
a, B-b^«tr»ctt^n^-*n3aiiEtrTfB^B-l~B-10 : 

[0 0 5 2] 

Hfcl] 





[0 0 5 3] (fcjEU R, , \Z*m®Tl£tz\Zm&g:%: 




IR Tfc<fc^. ) tJ:03!ESns{t-& 

•j^sajitifc^aBtt^ta-r. B-a, B-b*<km-c 

[0 0 5 4] *«^««fl5fi*O»Slx^Aff09«:aT 

[0 0 5 5] 
40 [ft 2] 
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13 14 
(Ai) p Ru(B-a)(B-b)(B-c) •••(■) 





Ai 


P 


B-a 


B-b 


B-c 


R11 


R-1 


SCN 


2 


B-1 


B-1 


— 


— 


R-2 


CM 


2 


B-1 


B-1 


— 


— 


R-3 


CI 


2 


B-1 


B-1 


— 


— 


R-4 


CN 


2 


B-7 


B-7 


— 


— 


R-5 


SCN 


2 


B-7 


B-7 


— 


— 


R-6 


SCN 


2 


B-1 


B-2 


— 


H 


R-7 


SCN 


1 


B-1 


B-3 


— 


— 


R-8 


CI 


1 


B-1 


B-4 


— 


H 


R-9 


1 


2 


B-1 


B-5 




H 


R-10 


SCN 


3 


B-8 








R-11 


CN 


3 


B-8 








R-1 2 


SCN 


1 


B-2 


B-8 




H 


R-1 3 




0 


B-1 


B-1 


B-1 





[0 0 5 6] 



lit 3] 




HOOC COOH 




[0 0 5 7 ] 



40 Mb 4] 




R-20 




COOH 



R-21 





H 3 



NvV N Xv,^^COOH 
H 3 C CH 3 



[0 0 5 8] (b) *^>fi* 
*5§a)3lC^ffl-r2>fe*»»^U^^5 L >€s*^^ 5/7- 

ij*^>feiit<DWa, 1-35836*, 
395*, 1-163378*, 1-214730*, 

¥11-214731*, lR««fflF892411*l5«fctfE)!H1841*© 

■3«r*Ttt. 17 • XA • A-^-ff-M-Hamer)! 1 
DlM^'Jy? • 3>rtV>X-is7— 7> 
H • U i/^f-f H • 3>/C»X (Heterocyclic Compou 



40 nds-Cyanine Dyes and Related Compounds) J , V3> 
. ,j_ . yy y • U->X(John Wiley 8 Sons)tt- 
-a — 3-£, d>K>, 1 9 6 4^=PJ. T--XA- 
7,^— -7— (D. M. Stunner) IF rAfPit'f £ 'J v *J 3 

-f^'Jy^ ' ■irSX h'J — (Heterocyclic Compounds-Sp 
ecial topics in heterocyclic chemistry) J , *&18 

JS14®, %482*^515H, va> •«5-f , J--7 
>H •it>X*(Iohn Wiley & Sons)th-— a.— 3-9* 
□ >FX 1977^fJ, rnyX-^S^h'J--*^' 
50 . ^>;^>X(Rodd's Chemistry of Carbon 



19 

Compounds) J 2nd. Ed. vol. IV, part B. 1977f"J> fSl5*, 
SS369A^422M, x;Hrt'T • 1Mx>;z. • AzfV 
• jj >/•%-— • ^ y>7 (Elsevier Science Publ i siting C 
ompany IncJttW. n^-a-^ ^B^Wmi, 077, 61 
1-51, Ukrainskii Khiraicheski i Zhurnal. 2S40#, %3 
253~258H, Dyes and Pigments, W,2 1 227~ 
2 3 4 M £ J; IX £ ft £> W X f& \z 3 f ffl £ ft X t z ft f t f B 

[0 0 5 9] CCDftfi. v7 7 x>*3d;^7^o-> 
7X>£^©lj§^fl>:> ^g7^n->7r>, 10 

<ffli^;t*?tf5. $e.ir. fesnu— if— jBicfl!^ 
6ft*fi*J»t)*»wt:fflv>*c:t*tT#.s. 

[0 0 6 0] (4) #3|(*:*S[^oe*<!D!R» 

SSW;i)iitf5. M#<£>*£; ^iSS, f^»^ 20 
», D-^ffi, I7-t1 , 7a«*i«i5JS6T*5. § 

¥7-24979WKaE*SftTVi*J:'5CDPj|jaB«LTffo 
TfcJ;^. St«#oa**litUTB. -7-f-V-A*- 

5^liLT»*L^©u, tvio— jhss (y 

^y— ;k x*y— ;k i-z/*s — ;k -"OSWtjio 
, xMJJMBf (7thrMJ;k T'Dtf^-h 
U;k 3-^h+y7'Dt:tz|>iJ^) , -hny^ 30 
APyWbtfHbzMli (y^DD^X y^DDI 

<5?X^X— fh7tFD75>f) , v 5 /^ 
;U7Jk*+->h\ 75H« (N, N-i?^f;WPA73 

'Jyv>, i^xJi'S (iwx^k m&?^)i>m . 

wKX^rjl/g Ufc«5?X^;k Mlfl/>, 
ot!l/>*) , ^h>® <7-feh>, 2-7* y>, v:7 

p-\+ify>^) . £Hb*i?t (^*if>, 5ttx— r- 40 
;k ^>-tf>, h;ux>^) ^c:fts©B£*tt#«*tf 
e>ft-5. 

C0 0 6 1 ] fe^cr>±©»M«, £?LK¥*#tt«£4K 
C9*fi:*ffiffl (lm J ) HafcDO. 01~100mmol^Jf * b 

®&=? 1 gSfc DO. 01~ 1 mmolcDSEHT&.SODJ&Wi: L 
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*W*i#«a*3J»+»K»6ft-5. HftfcttU 

[0 0 6 2] BWT, 

4-t-^;i/t; i J^>, #'J bfx;Hf Ui?>«*«*lf ?>ft 
•5. £ft6#i&#:©%&«^©i:£m>T&<fcl:>U W 

[0 0 6 3] (0 mm^mm 
n$&mm\z&m<Dmtmzm?&ffiiz-t2>mm*:*i-t 

L-H. ®#»»lJi©$?£LV>JP$tt0. 001~50jLzmTifc 
D, <fcDJf£L<teO. l~30MinT;fcD, #tC$f^U<tt 
0. 5~20ymT$>-2>o 

[0 0 6 4] t>4 C t©T*SfW»«i:*IS 

•A2l*m0>0!l£UTtt, (IKJi-XKISStJWibT, &{b 

ietl (^— )V) mmm* sffl^uttTts. ^ft 

[0 0 6 5] ( 1 ) ^gJigm«¥K 

m^zmm^mmm^m ^ja^095/i8456 

»M^8-259543^, «^b*=, 3I65#, 11^, 923 
H (1997^) »HE«SftTV»*t:U5?x^Att[,- -f 5 
^/'J»>Ata. MJ7 l / l J7M^©|IEa©3'7iI£ 

[0 0 6 6] »^U<ffl^§^t©-C s #-g>?g»^(J:bT 
«, TfB-flS^ (Y-a) . (Y-b) (Y-c) OUfft 

*WcJ:t)aSft4t>03&»iifetf 6ft*. 
[0 0 6 7] 
[<b5] 



21 



o 



Ry1 



Ry1 



( 12 ) 



Ry2 — frf*^ 0 ^ 1 
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(Y-a) 



(Y-b) 



30 



I 

Ry5 Ry4 

[0 0 6 8] -«5S (Y-a) f , Q, . 5 20 

r. i.tt***^ e**^ 

S»S*. tf 9 v >»Xti h 'J 7 5? >St U 
<> tf »J>?>lI-e&-2>©#*<fc , 3$?£l'l' i ° 
[0 0 6 9] (Y-b) + , Av , KSS&irf-Xtt'J > 

[0 0 7 0] -*5S (Y-a) . (Y-b) &tf (Y-c) *©R 

, , ~Rv c tt*n^naftfc«*xtt»s«*©7 J 1 '*' 1 '* 
/\*->*a, **^s> 2-x^;v^^r->^a> t- 

(»*U<««*«^*2~24. 

**SX^*«^*2M8©7JV*=**T*B, & 
L < W^^Sc 2-6 ©7 
[0 0 7 1 ] -fiS^ (Y-b) 4"©R,.~Rv<©^ 



6, xh+y 
, 7)V*)\> 



40 



(Y-c) 



LT=b=k<, -flSiC (Y-c) ^©R y ,~Rv.©5^2oUA 

[0 0 7 2] -«5* (Y-a) , (Y-b) 2fct* (Y-c) *©Q 

g&g©0!l£LTte, AD^>^ <F, CK Br, I 
m > y77i. 7)lO*->» h^r->2 

(ih+yAM^JW+yS® - 7viH (7 

«) , 7-»W*->2 (7-feh^->«- *W-f*** 

->S, h^x>x)V*x;v**->*#) . 

yS , ^>>y^;v7sy»^) . *>;w*e-ov* <n.n- 
v^^*)w^-f^a«) . 7jw^)vs (/^^a. 

7^;VS. 2-#;v#*->xfP;uS, *>5W* 

7j^x;vS i-7n^-JVat) 
[0 0 7 3] (Y-a) . (Y-b) Xtt (Y-c) 

[0 0 7 4] rft6©««*tt. #$HT«fflUTfc, 2 



50 



( 13 

23 

Any>fcHKt> (C1-, Br-«S) •. NSC—, BF 4 — , 
PF t -> CIO,-, (CFiSOi),N-, (CF.C^SOtJtN-, CF,S 
0:-, CF,C00-, Ph,B-, '(CF,SO,),C-**«»*LV»« 
£UT¥tfe>n. (CFiS0i)iN-XOBF« -T**©*««t 




CsH 17 {n) 
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C0 0 7 5] *3BMT»*U<ffll»6tl2>«il!*IIOH«: 

^. 
[0 0 7 6 ] 
[ft 6] 

Y1-1 X=l 
Y1-2 X=BF 4 
Y1-3 X=N(S02CF3) 2 
Y1-4 X=PF 8 



(Y2) 



o 



C 12 H 25 (n) 



Y2-1 X=l 

Y2-2 X=BF 4 

Y2-3 X=N(S02CF3) 2 

Y2-4X=PF 6 



(Y3) 




CH 3 
C 4 H 9 (n) 



Y3-1 X=i 

Y3 -2 X=BF 4 

Y3-3 X=N(SQ 2 CF 3 ) 2 



(Y4) 



CH 2 CN 



Y4^1 X=l 
Y4-2X=BF 4 ■, 
Y4-3 X=N(SQ 2 CF3) 2 



(Y5) 




CH 2 CN 



Y5-1 X=l 

Y5-2 X=BF 4 

Y5-3 X=N(SP2CF 3 ) 2 



C.COOCj>H 6 
I x 



Y6-1 X=l 
Y6-2 X=BF 4 



Y6-3 X=N(S0 2 CF3) 2 
C 4 H 9 (n) 



[0 0 7 7 ] 



[ft 7] 



25 



( 14 ) <&ffl 2 0 0 1 

26 

Y7-1 X=l 
Y7-2 X=BF 4 
X Y7-3 X=N(S02CF^ 2 

Y7-4 X=Br 



r-\ + 

Ha c" N ^ Nv C 4 H 9 (n) 



Y8-1 X=l 

Y8-2 X=BF 4 

Y8-3 X=N(S0 2 CF 3 ) 2 



H 3 C 



CH 3 



Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X=N(S0 2 CF 3 ) 2 



(CH 2 CH20) 2 CH 3 

a 

(CHjjCHjpkCHs 
(CH 2 CH 2 0) 2 CH 3 
r" /-CHaOCHaCH^CHg X" 
(CHaCHPJzCHs 
(CH 2 CH20) 3 CH 3 

X* 




(CH 2 CH20) 3 CH 3 



Y10-1 X=l 

Y10-2X=BF 4 

Y10-3 X=N(S0 2 CF 3 ) 2 



Y11-1 X=l 

Y11-2X=BF 4 

Y11-3X=N(S0 2 CF 3 ) 2 



Y12-1 X=l 

Y12-2 X=BF 4 

Y12-3 X=N(S02CF 3 ) 2 



( 15 ) 



27 



(Y13) 



(n)C 4 H 9 - N ^ N x (CH2) -; N ^ N - C4 H 9( n) 
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Y13-1 X=l 

Y13-2 X=BF 4 

Y13-3 X=N(S0 2 CF3) 2 



(Y14) 



H 3 C N ^ N -c 4 H 9 (n) 



Y14-1 X=l 

Y14-2 X=BF 4 

Y14-3 X=N(S0 2 CF 3 ) 2 



/=\ 



(Y15) Qy^c^m 



Y15-1 X=l 

Y16-2 X=BF 4 

Y15-3 X=N(S0 2 CF 3 ) 2 



(Y16) 



X - ,= 



Y16-1 X=l 



^~{~)j^^-\y- CHa Y16-2 X=BF 4 

Y16-3 X=N(S 



N(S0 2 CF3) 2 



(Y17) Y17-1 X=l 

X" X" Y17-2 X=BF 4 

H 3 C-NJ j— (CH2) 6 — \ V-CH 3 Y17-3X=N(S0 2 CF3) 2 



[0 0 7 9] 



[ft 9] 



( 16 ) 
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CHgCHs 
(Y18) CH 3 CH 2 — IJJ-C 4 H 9 (n) 
CHgCHa 



(Y19) 



CH2CH3 

HaC-ljl— (CHaCHzO^Ha X" 

CH2CH3 



30 

Y18-1 X=l 
Y18-2 X=BF 4 
Y18-3 X=N(S0 2 CF3)2 
Y18-4 X=PF 6 

Y19-1 X=l 

Y19-2 X=BF 4 

Y19-3 X=N(S0 2 CF3)2 



C 



tpHaCHsO); 



2CH3 



(Y20) 

CH 3 (OCH2CH2)2-^— (CH 2 CH 2 0) 2 CH 3 X 
(CHaCHaOJzCHa 



Y20-1 X=l 

Y20-2 X=BF 4 

Y20-3 X=N(S0 2 CFa) 2 



(Y21) 



<i)C 3 H 7 



(i)C3H 7 
-rjl-CH 2 CH 3 
CH 3 



Y21-1 X=l 

Y21-2 X=BF 4 

Y21-3 X=N(S02CF 3 ) 2 



(Y22) CH^Ha 

CH 3 CH 2 — IJi-CH-jCHgO 
CH 2 CH 3 



Y22-1 X=l 

Y22-2 X=BF 4 

Y22-3 X=N(S0 2 CF 3 ) 2 



(Y23) 



(Y24) 



[0 0 8 0] 



o 



H 3 C C 4 H 9 (n) 



H 3 C C 4 H 9 {n) 



Y23-1 X=l 

Y23-2 X=BF 4 

Y23-3 X=N(S0 2 CF 3 ) 2 



Y24-1 X=l 

Y24-2 X=BF 4 

Y24-3 X=N(S0 2 CFa) 2 



40 [it 1 0 ] 
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<Y25) 



C 4 H 9 (n) 
H 3 C-^-C 4 H g (n) 
. C 4 H 9 (n) 



( 17 ) 



(Y26) 



x- 

CH 3 CH2(OCH2C:H2)2 (CHaCHjjOfeCHgCHa 
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Y25-1 X=l 

Y25-2 X=BF 4 

Y25-3 X=N(S0 2 CF3) 2 



Y26-1 X=l 

Y26-2 X=BF 4 

Y26-3 X=N(S0 2 CF3) 2 



(Y27) 

y 

(CH 2 CH 2 0) 2 OCH 2 CH 3 



Y27-1 X=l 

Y27-2 X=BF 4 

Y27-3 X=N(S0 2 CF 3 ) 2 



CH 3 

Y28-1 X=l 

(Y28) r° <X °S Y28-2 X=BF 4 



CH 3 



Y28-3 X=N(S0 2 CF3) 2 



[0 0 8 1 ] 



lit 1 1 ] 



(Y29) 



(18) #112 0 0 1 - 3 2 0 0 6 8 

33 34 

H -^ Et _ Y29-1 X=l 

Me^ X .Me X Y29 -2 X=N(S0 2 CF 3 ) 2 

•p ^ Y29-3 X=BF 4 

Me Me Y29-4 X=PF 6 



Y30-1 X=l 



hk-f-„Bu(n) 

(Y30) Me. JL Me 

lj* Ijl Y30-2 X=N(S0 2 CFa)2 

Me Me Y30-3 X=BF 4 



Y30-4 X=CF 3 S0 3 



H^+^(CH2CH20) 2 CH 3 
(Y31) Me. X_Me 

Me Me Y31-3 X=BF 4 



Y31-1 X=l 

JSI' > X Y31-2 X=N(S0 2 CFa)2 



Me v +^,Et 

f ■ Y32-1 X=l 

^32. Me x Me X 

< T * ; If y Y32-2 X=N(S0 2 CF3) 2 

Me Me Y32-3 X=BF 4 

[0 0 8 2] [ftl2] 
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35 36 



CH 3 (OCH 2 CH2)£k+ ^ (CH 2 CHsO} 2 -CH 3 
(Y33) ^ 



Y33-1 X=l 



Me-. N ^\ N ^Me X " Y33-2 X=N(S0 2 CF3) 2 

I I Y33-3 X=BF 4 

Me Me 



Y34-1 X=l 



(Y34) Me. X .Me Y34-2 X=N(S0 2 CF 3 ) 2 

Me Me " Y34-3 X=BF 4 



a-CCHzCH^CHa 
Y35-1 X=l 
N N" CH3 X" Y35-2 X=N(S0 2 CF3) 2 

L.^J Y35-3 X=BF 4 



(Y36) 



HaC-^N^ 



+^CH 3 
CH^HjOO^CH^N N 

— / 



[0 0 8 3] ±fBJgSt^m^«(Ctt, SlKSfflUftH* 

[0 0 8 4] *»HttJ««)K3'>**JSJp-r«036«»* 
fC^LTO. l~20*ftXT**O**»*U<, 0. 5~5» 
[0 0 8 5] ( 2 ) 



40 



ttTBL II.Nal, KI, Csl, Cal, *f 50 



Y36-1 X=l 

Y36-2 X=N(S0 2 CF3) 2 
Y36-3 X=BF 4 

3-y-f Ktt£4»7>^:i£AflS-&«l©3£7*ilWt 
if) > Br,t*ttffll^bt (MitlTttL 
iBr, NaBr, KB r, CsBr, CaBr, teH 

PT-f h\ try yZ^A^DY^ 4»7> ; E:zi> 

x>j ->7>K^7xD-ir>-7jcy ->-"r7A-r^->^t 

-5. uC'I'T'fcljiL i I-^tf'J ->*Z'7A3-y-1' 
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( 20 



loose] tif^v^mmnmmto. im±\5mr-c 

*0. S^l;}ftL<B|). 2HEt±10M«TT*.5. £ 

* 'J If 1/ >^ ij 7J^JPX-r Jk # 

•J fcf U>i/U n-^i;7M;n-fWfcn« 

7-;u=^;px— ^ u xg 1 1^>^ u a -j^ j 7 )v* 

t?U>^Un-;k #ijifu>yi j3 -^ jpu^p 

tf V >V v n -;k f 1; -fe ij £©2Hfc7;i, 3 

& :rirhxMj;k ?j],*ni?- Mj;k ^h+y 7 

C0 0 8 8] *^BJ T(4% j. Am . Ceran] Sqc 

80 (12) 3157-3171 (1997) fcB«S*iTlr»*J:5)a:ter-y 30 

Uiijftft|BH»ao. 05M«±2MiUTTa5 

-5. 

[0089] ( 3 ) yjimmn 
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So 

[0 0 9 0 ] (4) jE?L$l^«if4 

[0 0 9 1 ] (a) *«iE?LttSg*r«. 

*5SWK»fflBllE^^raiiE?L(»£l»^tUTtt, N, N'- 
->*7XX^-N, N'-h'X (4-^ht->7xx;W - (1, 
l'-t"7xx;U) -4, 4'-5?7 5>O.Hage B etal. . Synth 
etic Metal 89 (1997) 215-220) , 2, 2' . 7, 7' -x h 5+7; 

(N.N-^-p-^ h*y7xz;P7S» 9, 9'-* tab' 7 
;P*U> (Nature. Vol. 395. 8 Oct. 1998. P 583-585*5J: 
CXW097/10617) , 1. 1-tfT. (4- (y-p-HU^Sy) 
7l - ; H ->^ 7| = , ^^-y->K>3|g^§K7S>J.x-y h 
£8*SLfc5§F#;!£s>7S >fbl^ (&MBB59- 194393* 
> 4. 4, - tfx [ m-l-i-yj-M -N-7i^ 
7S/] t * 7 *-- , ^^S4l-5>2(IiiU:©3,®7S> 

mm7S.> (#BI¥5-234681*§&$B) , hU7z-;l, 

MJ7S> Mm&VFm. 923, 774*, #IH¥4-3086 
88#fc*) . N, N'-y7irM, N'-fcfX (3-*^, 
7l -W - (1. l'-t*7irjW -4, 4'->*75>#© 
»»*J?7S> OfcHttflm 764, 625*) . a, 
a, a\ a 1 -fh7^f^ tt , a'-t*X (4->*-p- I- 
U^75/7i^) -p-*->U> (#SB¥3-269084* 

fi#«fc#»#fc h U 7xx;P7 5 >Sfj»* «$M¥4 
-129271-^16) . tfU=;uat3!rS«5?75y*Aia 
»««*Lfcfl;£*9 (#H!¥4- 175395^4**) . x^ 
^>*T3»»S«I73 >XLXy h*Jg|S Lfc*#»s? 
75 > (#Bf§¥4-264189*^$g) , X7'J 
T*»#J)8S?7S> («rlPB¥4-29085Hf&$R) , ^> 
y*7ix^ft^|, («p|»3P4-364153^«) . 7^ 
*k>*T3«7S>£iglgu&t > © (#^5-25473 



*i>?B) , MJ7 



08HfRZ5-239455*; 



T#3„ ^'Jv-^JptcfcO^Wk^-B-^^fj, - p 0 
lyier Electrolyte Revi ews-l*i«fctf2 ' (J.RMacCal 40 
luiiCA. Vincent©*^, ELSEVIER APPLIED SCIENCE) 

U7i"JnrhUJk * ij 7 -7 ft t*x ij 5* « L < 

itZi?Z®£[ltJ. Chem Soc. Japan, Ind. Chem. Sec. . 
46,779 (1943), J. Ab. Chem. Soc. 1 11,5542 (1989). 
J. Chem. Soc. Chem. Commun. , 1993, 390, Angew. Ch 
em. Int. Ed. Engl., 35.1949(1996). Chem. Lett.. 19 
96, 885. J. Chm. Soc. Chem. Commun.. 1997. 545Jcf2 



«) - bfXytfUy^7 5yh'7ix;i, (i^ m ^- m 

mmm) , n, n, n- hij7ixm>ww (^ 

M¥6-1972^«) . 7 x >*jfis*-r*# 
#l^i?75> (#^¥7-138562^) , x75;7i"^ 
7Xt>hUy>gift (»B«¥7-252474#) ^fr^$ 
n ^^t«7 = >m*W$. L<fflU«: £^*T^-5 0 

[0 0 9 2] *fc, o-^;7^^^7x>i5«tDcJ. « 
-y^y;P- a -t?ffft7x> (Adv. Mater. 199 
7, 9, NO. 7. p557) . Kr-y^ Kryf t7xy(Ang 

ew. CheE Int. Ed. Engl. 1995, 34. No. 3, p303-307), 
2, 8->-^->;W7>^7[2. 3-b:6. 7-b']y'^7x>(J 
ACS, Vol 120. NO. 4, 1998.p664-672)^©^-Urj*^^-7x 
><fc^«. #Uea-;p (K. Murakoshi et al..;Chem. 



( 
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Lett. 1997, p471) , ' Handbook of Organic Conduct 
ive Molecules and Polymers Vol. 1,2,3,4* (NALWA*, 
WILEYttSdS) tffi«anTt»*#«J7-fc9 : l^>J3«t^-t 

a>mm#, #'j(p-7xzi/» *±tff«DRi*, # 

«ttf-t©R*#:, #U7-U >i5<ktPE-©I§a^ #U 

[0 0 9 3] IE?l (*— ;W ftatmefilNatiire. Vol. 3 
95. 8 Oct. 1998.p583-585fc«3«ianTI^»*«J:5KH — 
/x>hu^;pS:n>hn— ;i^-r*fc»»whU^ (4-7* 
nt7i^JW 7= x^A^-tr^aDT^^*— h 

CDftMt) SrfT'SfcfelCLiKCFs S0 2 ), N] CD J: 5 
SsJObT 

[0094] <b) mmiERmmm 

t^4;i£7J*T#4. Iffl@6!)OpSI»b&WI«: 
14, A > K 4* * y 7° **2eV£JL±T * 4 H £ * b < . 
SSfc2. 5eVJ-*±T*4££*»#*-b^. pSi 
«ft*4ll*»#©-f * >-fr:#5">-> * JH4fii5t©IE?L£r 

t p a*^****®^ * >Yt;^^- > > * ;ko»* 
bi/»«HttS&oT< 4fr\ -«C4. 5eV«±5. 5eV^T 
T$>4 d £/W£ b < , 2 6 K4. 7eV^±5. 3eVJ£TFT& 
4 d S b b ty» p S'i'«ft:#4«^4lfl'»— 

#3*##©t*I£bT14CuI. CuSCN, CuInSe,, Cu (In, Ga) 
Se 2 , CuGaSe 2 . Cu 2 0, CuS. CuGaS 2 , CuInS 2 , CuAlSe 2 & 
HiflmVf 6*14. CI©*T ; kCuI:te<fcU' CuSCNj&«#*b 
<> CuI*««*>fiF*b^. r©li*>©pl«ift^f 
ifttLT, GaP. NiO, CoO, FeO. Bi 2 0 3 , Mo0 2 , CnO, 

[0 0 9 5] p 5 If #1 
B©#£b^*-n^i!j-gl410- , 'cm ! /V • secJJLhlO' cm" 
/V- secWTT&O, $ 61;:$f £b< 1210' J cmVV • sec 
JW±10 3 cmW- secJeATTfe4., ttffi&fft/lOfl' 

zis^mmmmo' ' s/ce&uio* s/cb«tt» o , $ e> 

CJfSK 1410' 6 S/cmkU 1 QS/cmKKTX £ 4 . 
[0 0 9 6] (D) jSWtt® 

«, &jg (MAtfe*, a. t^s^a. v 

^->^A> D-77A, 1*>>"7A^) . iK3}t, &£*© 
ffM, *fc , 4W«tt4JS«ft**«aiSW*6n4. :©4>T 
fe« : ^Ll^l4S'^f e tttK^i$OJ»«tt#^^t^l (-f 



21 ) <&ffi2 001-320068 

40 

> ->* ^ a - t. xm&mt®. mt*x\z7 ym* \*-zf 

bfct>©^) T*&4. j§BJjH 
«tt3£»ft:©3STi6'<& # 7 X * 14 7" 7 ^ >;/ P X $> 

o, ^n(c±fe©ss^j^mflj^^i4^»UT®Hj*f@ 

0.02~10uB*«»*b^. Jttliil^IST 
&4«£14, S=B r !i:^4 t t'51C^(I-r4. ft®©*® 
Jfflfittffi^gJ:'/*. #*b^-BM«tt©ttB£bTtt80 
Q/U&XFXhK), a61C»^U<lS20Q/DWTT* 

io 4. SBj^e^^tiwjti^ux, AjRy-KtKW- 

4©#fi"£ bV>. 
[0 0 9 7] (E) ^©te©B 

«liO«*»tJ:4*ftt'»j]:-r*eW«]'t«tO, 

a9/i£bT8Et9:LT$3< H£>&«Jff*bV>. TScDJid: 
bT$f$L^©14Ti0 ! , Sn0 2 , Fe 2 0 3 , W0 3 , ZnO, Nb 2 0 5 
£6 b< 14Ti0 2 Tfe4o T^D/il4. It 
£;"U4Electrochimica Acta 40, 643-652 (1995) 
20 SntH577l/-/W □'J->7g^/'*7^fe&i'l: 
«kOa*«-r4C:£j&»T*4. TttOJiCDSfSb^BtlPli 
'5~1000nmT*D. 10~500nm**S SlCjif S b^. 

■tJ— H ^IStt 4 H £ t> T? * 4 . 
[0 0 9 8] ««£bTflsjaT4*«tt3S##*±tf*f 
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